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Abstract
This article outlines key insights from a research project investigating tolerance of ambiguity (TOA) in project 
managers, funded by the Project Management Institute. The main objective of this project was to explore how project 
managers experience and deal with ambiguous situations in their projects. Three separate but interrelated studies 
were conducted: (1) to identify types of ambiguous situations in projects, (2) to explore how project managers 
experience and deal with ambiguous situations, and (3) to examine individual, organizational, and situational conditions 
affecting TOA. A mixed methods approach was used to collect and analyze qualitative and quantitative data from 
project managers using interviews and a longitudinal survey. The key outcomes from this research project include: 
(1) a catalog of ambiguous situations in projects, (2) greater insights into individual, organizational, and situational 
conditions affecting TOA, and (3) a training program, which provides tools, recommendations, and actionable 
strategies to assist project managers in dealing with complexities and ambiguities in their projects.
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Project Objectives
The following five project objectives were achieved in this research:

1. Identify and catalog types of ambiguous situations in projects.

2. Explore how project managers experience and deal with ambiguous situations.

3. Confirm that accepting ambiguity in projects results in positive outcomes.

4. Determine individual, organizational, and situational conditions affecting TOA.

5. Develop a training program for project managers to enhance their ability to manage ambiguity where appropriate.
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Our research explored these three dimensions of TOA to examine project managers’ attitudes in relation to ambiguity.

Unpacking TOA Traits and States
An important distinction in the current proposal is the difference between personality traits and personality states. 
Personality traits can be defined as relatively stable patterns in thoughts, feeling, behaviors, and attitudes (Anglim 
& O’Connor, 2018). On the contrary, personality states can be defined as more temporary feelings and behaviors. 
This distinction is a major focus of the Whole Trait Theory (Fleeson & Jayawickreme, 2014), which forms much of the 
theoretical foundation for this research. For example, a project manager can be described as being high in trait TOA 
when they frequently engage in behaviors characterized by being tolerant of ambiguity (e.g., risk taking, meeting new 
people). Having low levels of TOA does not mean that project managers are not capable of accepting and effectively 
managing ambiguity. It means that those project managers are less likely to enact TOA. In the current research 
program, we sought to understand when and how project managers can enact TOA where appropriate, and what 
individual, organizational, and situational factors influence TOA in project managers.

Literature Review
The project management literature is increasingly recognizing the role of “soft” competencies in explaining the 
successes and failures of project managers. For example, project managers’ personality traits (Creasy & 
Anantatmula, 2013) and their intellectual, managerial, and emotional competences (Müller & Turner, 2010; Stevenson & 
Starkweather, 2010; Rezvani et al., 2016) have all been linked to project success and been found to contribute more to 
project success than “technical skills” such as planning or scheduling (Lloyd-Walker & Walker, 2011; Gray & Ulbrich, 
2017). More recently, tolerance of ambiguity (TOA) has been recognized as a highly desirable personality trait in 
project managers (Gray & Ulbrich, 2017).

Tolerance of Ambiguity
TOA is defined as the tendency to perceive ambiguous situations as desirable (Budner, 1962). An ambiguous situation 
is one in which partial or incomplete information exists, affecting effective decision making. This incomplete or lack 
of information often evokes negative emotions such as stress or anxiety and can have long-term consequences on job 
satisfaction and burnout. The ability to effectively recognize and manage ambiguous situations is seen as an 
important competency of successful leaders and useful project managers.

Research on TOA has demonstrated that TOA is not actually a single competency, but instead is best conceptualized 
as a set of related abilities that are differentially related to successful outcomes (Lauriola et al., 2015; O’Connor 
et al., 2017). According to O’Connor et al. (2018), TOA is comprised of three dimensions:

Comfort with ambiguity reflects 
the extent to which individuals 
remain calm and composed when 
confronted with ambiguity and 
uncertainty. High scorers on this 
dimension retain composure in 
volatile situations and do not tend to 
experience stress or anxiety easily.

Desire for challenging work 
reflects the extent to which 
individuals seek out novelty and 
challenge in their duties. High 
scorers on this dimension are highly 
creative individuals who tend to 
experience boredom when required 
to perform mundane tasks.

Managing uncertainty reflects the 
extent to which individuals can 
navigate uncertainty when it occurs. 
High scorers on this dimension are 
good at planning, drawing from their 
networks, and problem-solving.
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Ambiguities in Projects
TOA has been identified as one of the most important competencies of successful project managers (Hagen & Park, 
2013; Gray & Ulbrich, 2017). The importance of this competency makes sense considering that project managers 
perform their work in the context of high levels of ambiguity and uncertainty. When people see uncertainty as an 
opportunity, rather than a threat, research indicates they are more likely to utilize their creativity and make better 
decisions (Furnham & Marks, 2013). Similarly, Gray and Ulbrich (2017) found that project managers high in TOA have 
confidence in their abilities to remedy the situation, to better deal with unknowns and changes, and have greater 
ability to take control and lead others through uncertainty. In the broader management literature, ambiguity 
acceptance has been identified as an important competence that differentiates effective from ineffective leaders 
(O’Connor et al., 2017).

Several studies have explored the types of uncertainty and ambiguity experienced by project managers; however, 
most of these have focused on a narrow range of projects or on specific project contexts, such as in the context of 
research and development (R&D) projects (Sicotte & Bourgault, 2008) or the context of strategic alliances (Kumar, 
2014). The most relevant paper exploring the types of ambiguities and uncertainties in projects was the outcome of a 
series of discussions held by project management experts in the United Kingdom from 2004–2006 (Atkinson et al., 
2006). Building off these discussions, the authors identified three broad categories of project uncertainties, 
including uncertainties related to cost and duration of project activities, uncertainties related to project parties 
(i.e., the motivation, relatability, and ability of relevant project stakeholders), and uncertainties related to stages in 
the project life cycle. Atkinson et al. (2006) attempted to provide a more comprehensive account of uncertainties in 
projects and listed six or more specific sources of ambiguity for each of the broad categories (see Atkinson et al., 
2006 for details). While Atkinson et al.’s (2006) article provides a good starting point for a more thorough 
understanding of the sources of ambiguity and uncertainty in projects, its nonempirical methods limit the extent to 
which suggested sources can be considered comprehensive. Furthermore, being conducted more than 15 years ago, 
the Atkinson et al. (2006) article plausibly misses common forms of ambiguity that have emerged since that time 
(in terms of ambiguity associated with technology, communication software, etc). The limited existing literature on 
ambiguity in projects may not provide a complete account of the types, frequency, and outcomes of ambiguity 
experienced by current project managers.

Our literature review search on ambiguities in projects uncovered that existing research is limited and provides an 
incomplete account of the types, frequency, and outcomes of ambiguous situations experienced by project 
managers. There is also limited research that provides specific and actionable strategies to project managers on 
managing ambiguous situations in their projects.
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Methodology
We conducted three separate, but thematically interrelated studies to identify types of ambiguous situations in 
projects, explore how project managers experience and deal with ambiguous situations, and examine the individual, 
organizational, and situational conditions affecting TOA. Ethical clearance was obtained to collect qualitative and 
quantitative data.

Study 1 • The purpose was to identify and catalog ambiguous situations in projects.

•  Survey participants included project managers from the United States who were 

recruited in January 2020 using the Qualtrics Panel.

•  Participants were asked to describe an ambiguous situation they encountered 

in their project in the last 7 days.

•  There were 778 ambiguous situations analyzed from a sample of 312 project 

managers (56.4% females).

•  Thematic analysis (Braun & Clarke, 2006) was used to catalog types of 

ambiguous situations that project managers experience when managing projects.

Study 2 •  There were 18 semistructured interviews with project managers conducted to 

explore how they experience and deal with ambiguous situations.

•  Interview participants had experiences managing projects in a range of 

industry sectors, including finance, asset management, education, 

construction, information technology, and oil and gas.

•  The interview data were transcribed and uploaded to NVivo 12 software for 

coding and analysis.

•  A mix of deductive and inductive approaches were used to analyze the interview 

data (Miles & Huberman, 1994; Eisenhardt, 1989; Braun & Clarke, 2006).

Study 3 •  The purpose was to examine individual, organizational, and situational 

conditions affecting TOA and its outcomes.

•  There were 275 project managers recruited from the United States using 

Qualtrics Panel who were invited to complete five weekly surveys.

•  The analysis examined: (1) within-person changes of TOA overtime; 

(2) relationships between TOA and three outcomes (project managers’ 

well-being, project managers’ individual performance, and project success); 

and (3) individual factors within project managers (e.g., mood, emotional 

control) and organizational factors (e.g., leadership, culture) that impact 

ambiguity acceptance within project managers.
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Study 1 Findings
Our study identified seven main categories of ambiguous situations and 17 subthemes, outlined in Table 1. Most of the 
ambiguities that project managers experienced in their projects stemmed from task complexity. These ambiguities 
accounted for 36.65% of all situations in our data set. This was followed by ambiguities associated with core aspects 
of project management such as managing project progress, project resources, and project scope, totaling 135 
(19.18%) ambiguous situations in our data set. The third most frequent type of ambiguity experienced by project 
managers was ambiguity associated with managing stakeholders, totaling 129 (18.33%) situations.

(continued)

Table 1. Types, Examples, and Frequencies of Ambiguities in Projects

AMBIGUITY TYPE AND EXAMPLES FREQUENCY PERCENTAGE

Ambiguity stemming from task complexity 258 36.65%

 Ambiguity related to task coordination 33 4.69%

   For example, coordinating complex project deliverables, coordinating 

work, coordinating document access.

 Ambiguity related to task novelty 28 3.98%

   Tasks that have never been done before and where limited knowledge 

existed to comfortably approach these tasks.

 Ambiguity related to challenging problems 197 27.98%

   Tasks where it was unclear to the project manager how to best proceed.

Ambiguity associated with core aspects of project management 135 19.18%

 Ambiguity related to managing progress 72 10.23%

   Ambiguities affecting timely project progress. For example, lack of a 

clear time line or waiting for an issue to be resolved in order to 

progress with the project.

 Ambiguity related to managing resources 25 3.55%

   Ambiguities related to uncertainties around resource allocation and 

access to resources (i.e., human, financial, and/or time resources).

 Ambiguity related to managing scope 38 5.40%

   Ambiguities related to limited information regarding project requirements.

Ambiguity associated with managing stakeholders 129 18.33%

 Ambiguity related to managing conflict 23 3.27%

   Involved ambiguities related to dealing with difficult stakeholders and 

handling disagreements.

 Ambiguity related to managing expectations 25 3.55%

   Uncertainties around dealing with high or changing stakeholder 

expectations.

 Ambiguity related to stakeholder engagement 81 11.51%

   Ambiguities in communication with stakeholders, and obtaining 

information from and getting access to stakeholders.
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Table 1. Types, Examples, and Frequencies of Ambiguities 
in Projects (continued)

AMBIGUITY TYPE AND EXAMPLES FREQUENCY PERCENTAGE

Ambiguity associated with internal human resources 86 12.21%

 Ambiguity related to human capital 45 6.39%

   Uncertainties around skill set and capabilities required to perform 

project tasks. These include decisions around hiring new staff, working 

with an inexperienced or incompetent team members, and managing people 

who lacked commitment.

 Ambiguity related to leadership 16 2.27%

   For example, no support from upper management; managers not wanting to 

listen to options, causing employees to be disgruntled.

 Ambiguity related to relational conflict 13 1.85%

  Ambiguities around disagreements with coworkers.

 Ambiguity related to task conflict 12 1.70%

   Ambiguities around disagreements about how to carry out a task. For 

example, differing views on how something should be designed.

Ambiguity stemming from insufficient task and role information 52 7.39%

 Task ambiguity 25 3.55%

   Uncertainties related to limited information about the project tasks.

 Role ambiguity 27 3.84%

   Insufficient information about one’s role (i.e., lack of role clarity).

 Ambiguity associated with mistakes and errors 32 4.55%

   Ambiguity caused by project aspects that were faulty or inappropriately 

conducted.

 Ambiguity resulting from unforeseen circumstances and occurrences 12 1.70%

   Ambiguities around aspects that were unexpected and impossible to 

predict, such as unpredicted weather conditions, stolen equipment/

materials, or unexpected personal circumstances, such as divorce or 

sickness.

Total 704 100

Results from a series of one-way analyses of variance (ANOVAs) revealed that project managers tend to be effective 
in managing ambiguous situations stemming from task complexity and ambiguities associated with mistakes and 
errors. However, they are less confident when dealing with ambiguities associated with managing people. Our study 
revealed that project managers are less effective when dealing with ambiguities associated with managing 
stakeholders’ expectations, dealing with unreliable suppliers, or obtaining information from stakeholders or team 
members. These findings suggest opportunities for training and development for project managers to focus on 
developing the soft skills needed to effectively manage and communicate with project stakeholders.
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Study 2 
Findings
Study 2 explored project managers’ experiences of TOA 
in terms of their comfort with ambiguity, their desire for 
challenging work, and managing uncertainty (O’Connor 
et al., 2018).

Project Managers’ Perceptions of 
Ambiguities in Projects
Analysis of the interview data indicated that the majority 
of project managers are comfortable when facing 
ambiguity. The overall sentiments of project managers’ 
perceptions about their comfort with ambiguity are well 
captured in the following quote: “Ambiguity is part of 
project work, and if you are not comfortable with 
ambiguity then this work is not for you” (PM_11). Project 
managers reported they felt less comfortable with 
ambiguous situations when the situation is beyond their 
level of influence, is outside of their expertise, or when it 
impacts the project’s progress or needs quick 
resolution. There was some evidence suggesting that 
project managers’ personal characteristics, such as 
their past experiences, openness to new experiences, 
and drive to learn, positively influenced their comfort 
with ambiguity.

A vast majority of the project managers interviewed 
admitted they feel excited about the opportunity to solve 
ambiguous and challenging problems, but they prefer to 
engage in both types of activities: complex and simple. 
Project managers stated that doing complex tasks all the 
time is draining and increases feelings of burnout and 
exhaustion. Being occasionally exposed to more simple 
tasks gives them some downtime to recharge and reflect. 
Project managers admitted that they desire challenging 
tasks because they provide an opportunity to learn and 
grow, which makes their work interesting. They enjoy 
problem-solving and get excited when they can form 
solutions on the fly (PM_2), even when all of the 
information is not yet known. Project managers revealed 
that dealing with challenging tasks brings a great level of 
satisfaction and reward when they are resolved.

Managing Ambiguities in Projects
All of the participants agreed that actively seeking clarifying 
information helps them more effectively deal with an 
ambiguous situation. Participants actively searched for 
information using various means: analytical tool sets, talking, 
researching, reading, referring to experiences and lessons 
learned from fellow project managers, peer networks, and 
reaching out to others. Two strategies in particular were 
used by project managers to access relevant information 
needed to solve ambiguous situations in their projects: 
network use and transparent communication.

Data from interviews demonstrated that successful 
project managers knew how to access and engage their 
networks to find relevant information that helps them 
deal with complexities in their projects. This involved 
finding the right people with knowledge, listening, 
observing, shadowing more experienced project 
managers, and talking to people to find out more about 
the situation and ways to solve it.

Project managers use their empathy and social awareness 
to build networks and create a trusting environment in 
which stakeholders and team members are encouraged to 
open up and share information needed to solve complex 
situations in projects. Project managers talked about the 
importance of creating a trusting environment that 
encourages transparency and makes people feel 
comfortable to express their opinions, admit shortcomings, 
or confess that there are things they do not know.

Furthermore, our data demonstrated that project managers 
who were able to engage in higher-order thinking were more 
effective in dealing with ambiguities in projects. In particular, 
project managers used roadmaps, diagrams, and drawings 
to build a visual plan and better understand the situation. 
These visual representations of the situation helped them 
divide complexities of the situation into more manageable 
pieces that they could use to visualize, rethink, and 
anticipate. These visuals assisted in sensemaking and 
bringing clarity to an otherwise complex and messy situation.

Analysis from the interviews revealed that not only an 
individual’s skills and abilities were required to manage 
ambiguities, but also the organizational environment 
project managers were in. Three aspects of the 
organizational environment—supportive leaders, learning 
culture, and time and space to evaluate ambiguous 
situations—were most important for project managers 
to tackle ambiguity.
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Study 3 
Findings
The purpose of study 3 was to test a model of drivers 
and outcomes of situational TOA (i.e., the extent to which 
project managers accept and tolerate ambiguity in 
specific situations). The model is illustrated in Figure 1.

To test this model, we recruited 275 project managers 
from the United States and requested they complete five 
surveys each relating to a distinct ambiguous situation. In 
each survey, we looked at whether factors specific to 
each situation (i.e., state problem-focused coping, state 
creativity, situational leader support) impacted TOA in 
each situation. We also looked at whether situational TOA 

then impacted a range of project outcomes (positive 
affect, individual project manager performance, and 
project progress). Definitions of these factors are 
included in Table 2.

Our analysis provided good support for our proposed 
model. All three proposed drivers (see Figure 1) were 
found to increase the likelihood that project managers 
would accept ambiguity in specific ambiguous situations. 
Furthermore, we found that when project managers were 
accepting of ambiguity in specific situations, they were 
more likely to experience positive affect, perform their 
job well, and make positive progress on the core project 
they were involved in. Our results are particularly 
important for practice because, as we outline below, they 
suggest that TOA is something that project managers 
have control over, and that there are relatively simple 
things they can do to be more accepting of ambiguity.

Individual 
project manager 
performance

State emotional 
control

State problem- 
focused coping

Situational 
leader support

State creativity

Project progress

Positive a�ect

State TOA

Individual- 
level
outcomes

Project- 
level 
outcomes

Within- 
person 
drivers

Situational 
drivers

Figure 1. Drivers and outcomes of situational TOA in project managers.
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Table 2. Definitions of TOA Drivers and Outcomes

PROPOSED DRIVER/OUTCOME DEFINITION

State Problem-Focused Coping The adoption of a solution-focused coping strategy that uses problem-

solving to reduce a stressor.

State Creativity Being in a creative state of mind. That is, adopting a mindset 

characterized by thinking outside of the box, suspending judgment, 

brainstorming, and using one’s imagination.

Situational Leader Support The belief, in a particular situation, that one’s supervisor/leader is 

supportive, even of possibly unpopular ideas.

Situational Positive Affect Positive emotions (e.g., attentive, alert, happy) experienced in relation 

to a specific event or scenario.

Project Manager Performance The extent to which project managers reported they engaged in 

proficient, adaptive, and proactive behaviors over the previous 7 days.

Project Progress The extent to which project managers reported that their response to 

the ambiguous situation assisted with the progress of a project.
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Practical Recommendations
Our studies identified three capabilities that can assist 
project managers in dealing with ambiguous situations: 
(1) mastering knowledge and information-seeking 
capability, (2) mastering emotional capability, and 
(3) mastering problem-focused coping.

Mastering knowledge 
and information-
seeking capability involves 
accessing relevant knowledge and 
information at the right time to better 
understand and deal with the 
challenging situation. We identified two specific 
practices that project managers can use to strengthen 
their abilities in this domain: Tapping into their networks 
and encouraging transparent communication.

Tapping into networks involves developing 
and utilizing the knowledge and expertise of 
others in order to deal with challenging 
situations. We recommend that project 
managers engage in a range of activities such 

as connecting with diverse experts or relevant stakeholders 
to seek more information about the situation and using 
their networks as a sounding board to bounce ideas off and 
assist with brainstorming solutions to potential problems.

Encouraging transparent communication 
involves engaging in honest and transparent 
communication, which will help obtain 
clarifying information and reveal issues that 

may arise during projects. We recommend that project 
managers encourage, whenever possible, face-to-face 
interactions with their key stakeholders, provide honest 
and constructive feedback to team members and 
relevant stakeholders, and show interest by listening to 
the other person without interrupting. We provide more 
specific and actionable recommendations in the training 
manual for managing complexities and ambiguities we 
designed for project managers.

Our findings revealed that project managers deal more 
effectively with task-related ambiguities compared to 
people-related ambiguities. Ambiguities related to 
“people issues” were most challenging for project 
managers, and many admitted that they tend to struggle 
when dealing with issues related with managing 
stakeholders and internal human resources.

Mastering emotional  
capability can help project 
managers recognize and modify 
emotions in themselves and others and 
can help them more effectively deal 
with ambiguities they experience in 
projects. We identified two specific aspects that can 
help project managers in strengthening their emotional 
capability to deal with challenges in projects, especially 
those related to managing people.

Practicing emotional regulation can 
help project managers remain calm and 
composed when faced with a challenging 
situation, even if the situation triggers 

negative feelings such as stress or anger. Identifying 
these emotions and understanding their sources can help 
project managers better respond to challenging 
situations.

Practicing empathy is an integral aspect 
of emotional intelligence (EI). Understanding 
others through practicing empathy can 
assist project managers in being more 

sensitive toward others and better communicating by 
identifying their emotional cues through active listening 
and greater awareness of their surroundings.

Our training manual for managing complexities and 
ambiguities provides a list of specific practices that can 
help project managers better cope with stressful 
situations in their projects and more effectively 
communicate with others.

Mastering problem- 
focused coping involves using a 
range of techniques to process, simplify, 
and visualize complex information.

A useful tool that helps visually unpack a 
complex situation is a mind-mapping 
technique. A mind map provides a visual 
diagram that captures, organizes, and links 

components of the situation, which helps understand 
root causes of problems, factors affecting ambiguous 
situations, and options for solving such situations. There 
are easy-to-use and free-to-access mind mapping tools 
available online (e.g., https://www.mindmup.com/).
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Cynefin framework (Snowden & Boone, 
2007) is another useful tool that helps 
manage ambiguity by categorizing and 
reflecting upon complex situations. It 
categorizes complexities according to four 

“domains”: simple, complicated, complex, and chaotic 
contexts. Simple contexts are easily discernible and 
apparent to everyone involved. Complicated contexts 
tend to have several root causes and a number of 
possible solutions, which may not be apparent to 
everyone. Complex contexts are those for which the 
most effective solution is difficult to identify and may 
require project managers to make decisions based on 
incomplete data or information. Chaotic contexts are 
situations that resemble dealing with crises or 
emergencies. Using the Cynefin framework can help 
project managers to assess, categorize, and respond to 
ambiguous situations more systematically and 
effectively. Our training manual explains how these 
techniques can be used to evaluate and manage 
ambiguous situations in projects.

Mobilizing Organizational 
Resources
Our analysis identified three organizational resources that 
can help project managers embrace and more effectively 
deal with challenging and ambiguous situations in their 
projects: (1) leadership support, (2) learning culture, and 
(3) time and space to explore ambiguous situations.

Findings from the interviews and survey 
consistently demonstrated that 
leadership support is an important 
resource for project managers that 
helps them build tolerance for ambiguity 
(TOA). Support from leaders instills 

psychological safety and the confidence to act upon 
ambiguity in project managers. Learning culture 
provides an environment in which project managers feel 
safe to share knowledge, take risks, and experiment. 
Such an environment has been found to support 
experimenting, sharing knowledge, and risk taking, in 
which project managers can be more effective when 
dealing with ambiguities. Our research also revealed that 
time and space are required to properly explore 
ambiguous situations, find out relevant information to 
reduce ambiguity, and evaluate the most appropriate 
ways to deal with the ambiguity. Project environments 
are fast-paced, and decisions have to be made quickly. In 
such environments, there is not much time for project 
managers to evaluate complex and ambiguous situations, 
which in turn affects their effectiveness in dealing with 
ambiguity. Our research demonstrated that such time 
investment can be beneficial and may help avoid 
problems in the long term. Our training manual offers 
recommendations for organizational leaders by guiding 
them on how to provide support and psychological safety 
to project managers, and how to adjust organizational 
culture to support learning and help them build greater 
tolerance of ambiguity.
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